Introduction {#s1}
============

Edentulousness is a multi-factorial phenomenon that has an impact on the quality of life of individuals ([@b1],[@b2],[@b3], [@b4]). The maintenance of the continuity of the mastication system and elimination of aesthetic and phonetic problems require a successful restoration and rehabilitation. A removable partial denture (RPD) is intended for partially edentulous patients who cannot have a bridge or an implant due to lack of required teeth to serve as bridge support, high cost and so forth and who want to have replacement teeth for function. Out of various treatment strategies for partial edentulism such as implant- and tooth-supported fixed prostheses, a well-designed partial removable dental prosthesis (PRDP) is still one of the mostly performed treatment modalities ([@b5],[@b6]) fulfilling the needs of millions of individuals worldwide ([@b7],[@b8],[@b9]) or applied for aesthetic reasons. Regular oral and denture hygiene habits play important role in maintenance of oral health and long- term use of removable prostheses ([@b3],[@b4],[@b5],[@b6],[@b7],[@b8],[@b9],[@b10]).

The awareness and motivation of RPD wearers to maintain a high level of hygiene of residual teeth are extremely important to maintain the health and integrity of teeth and periodontal tissues ([@b11]).

A great number of geriatric patients need dental care including RPD. Researches have shown that older people do not clean their dentures properly and do not acquire adequate oral hygiene habits ([@b12],[@b13],[@b14], [@b15],[@b16]) due to a number of factors such as social status, age, education, systemic diseases, and smoking ([@b12],[@b13],[@b14], [@b15]). Also lack of information about the maintenance of oral health and periodic recalls play an essential role in above mentioned situation.

Previous studies have shown a correlation between RPDs and increased risk of periodontal diseases ([@b17],[@b18]). Therefore, proper denture use and care constitutes important component not only for functional and aesthetic reasons, but also for the health of the supporting periodontal tissues and appropriate maintenance of the denture itself for RPD wearers ([@b19]). Akaltan et al. concluded that adequate oral hygiene and regular systemic controls can improve periodontal health of patients with RPD ([@b20]). The purpose of this study is to determine the relationship between smoking, denture age, denture stomatitis, overnight denture wearing habits, knowledge of denture hygiene maintenance, and oral hygiene habits with denture cleaning among the geriatric population using RPDs. This study also aims to evaluate education and socioeconomic levels of geriatric patients wearing RPD.

Patients and methods {#s2}
====================

In total, 553 partial denture wearers aged 65--86 years (mean age 73 ± 11) and using prostheses for at least 6 months completed a questionnaire following clinical examination at the Okmeydanı Oral and Dental Health Hospital, Istanbul, Turkey ([Figure 1](#fig1){ref-type="fig"}). The protocol of this study was approved by the Okmeydanı Training and Research Hospital Ethics Committee (No.838). This study was performed in compliance with the Declaration of Helsinki.

This study was conducted among geriatric patients applied to the departments of the prosthodontics and periodontology, who already have RPDs. They were informed about the research project and gave their consent in writing.

The subjects were interviewed by experienced single periodontologist using a structured questionnaire which sought to identify gender, educational status, socioeconomic level, smoking habits, frequency of visiting a dentist, denture age, denture stomatitis, overnight denture wearing, denture cleaning frequency, methods and status of ever being informed by dentist about denture hygiene maintenance and oral hygiene habits (PGK).

The level of prosthesis hygiene was assessed using the Budzt-Jorgensen & Bertram method ([@b21]) by an another experienced single prosthodontist (AK) and ranked in categories, namely, good (no plaque or calculus), fair (plaque or calculus covering less than one-third of the prosthesis), or poor (plaque and calculus covering one-third or more of the prosthesis). Prosthesis types were evaluated on the basis of the previous study where oral mucosal lesions among denture wearers was examined ([@b22]), and classified as partially removable dental prosthesis in the maxilla and/or mandible. The denture age of prosthesis was categorized in three groups as less than one year (\< 1 year), between one and five years (1--5 years), equal to and greater than five years (≥5 years). The level of education was classified as illiterate, primary school, secondary school and higher levels; whereas, income level was categorized as poor, low-, middle- and high-income patients. In this study, gingival bleeding was evaluated on the basis of existence of bleeding during tooth brushing. The participants were asked whether they had undergone periodontal treatment before the date of this study.

Statistical analysis {#s2a}
====================

The data was analyzed with SPSS 20 statistical package (SSS Inc., USA).

Ki-square analysis was applied to reveal the relationship between groups of nominal variable. In case where sufficient volume could not be obtained as per 2x2 table cells, Fisher's Exact Test was used. Furthermore, RxC tables were verified with Pearson Ki-Square analysis by using Monte Carlo simulation.

The level of significance was identified as 0.05 during interpretation of the results according to which p\<0.05 shows meaningful relationship and p\>0.05 indicates that any meaningful relationship does not exist.

Results {#s3}
=======

In this study, 51.9% of the subjects were females and 48.1% was male ([Table 1](#table1){ref-type="table"} In terms of level of education, 14.47% of participants was illiterate, 63.65% completed primary school education, 10.13% had secondary school degree, and 11.75% held higher education degree ([Table 1](#table1){ref-type="table"}).

While 40.33% of the participants stated that they had low income level, 31.28% and 9.76% reported they had moderate and high individual income levels respectively ([Table 1](#table1){ref-type="table"}).

Significant relationship was found between the frequency of smoking habits and denture cleaning (p\<0.05). 50% of the smoking participants and 31.39% of the non-smokers had poor denture cleaning ([Table 2](#table2){ref-type="table"}).

Furthermore, it was found that denture cleaning was directly associated with the period of time participants used their RPDs, overnight use of RPDs and denture stomatitis (p\<0.05). Among the participants who reported they had been wearing RPDs less than 1 year, 30.15% had a good level of denture cleaning; whereas, this rate was found as 20% among those wearing RPDs more than 5 years. As for the participants removing their RPDs before sleep and continuing to wear RPDs overnight, 34.26% and 41.24% had poor denture cleaning respectively. While 41.25% of patients with denture stomatitis had poor denture cleaning, only 15% of them had a good level of denture cleaning ([Table 2](#table2){ref-type="table"}).

In addition, significant relationship was found between the information provided to the wearers about denture care and denture cleaning. Of the participants reported that they did not have information about denture care, 54.10% had poor denture cleaning and 16.39% had good denture cleaning ([Table 2](#table2){ref-type="table"}).

17.65% of the participants who stated they only received written instruction on denture care and 27.73% whom verbal instruction was given had good level of denture cleaning; whereas, 28.24% of those provided with both verbal and written instruction exhibited good level of denture cleaning ([Table 2](#table2){ref-type="table"}).

There is also significant relationship between the denture cleaning and the frequency of brushing remaining teeth. 26.34% of the participants brushing once in a day and 36.90% of those brushing three times per day had good level of denture cleaning. Among patients with good level of prosthesis hygiene, 97.08% revealed good level of oral hygiene. On contrary, 92.51% of the patients with poor level of prosthesis hygiene had poor level of oral hygiene ([Table 2](#table2){ref-type="table"}). Figure 1.Questionnaire. Table 1.Distribution of demographic characteristics of the subjects.n(%)GenderFemale28751.9Male26648.1Total553100Educational levelIlliterate8014.47Primary school35263.65Secondary school5610.13Higher6511.75Total553100IncomePoor10318.63Low22340.33Moderate17331.28High549.76Total553100 Table 2.Relationship of prosthesis hygiene level with oral hygiene knowledge, habits and periodontal status of subjects.\* Chi square analysis was performed with the help of Monte Carlo Simulation.Prosthesis hygiene levelChi square testGoodFairPoorTotaln(%)n(%)N(%)n(%)Chi squarepSmoking statusYes2817.725132.287950.0015810017.9910.001No11629.3715539.2412431.39395100Total14426.0420637.2520336.71553100Denture age1 year or less6133.155228.267138.5918410016.920.0021-5 years3327.735344.543327.73119100More than 5 years5020.0010140.409939.60250100Total14426.0420637.2520336.71553100Denture stomatitis (Prosthesis-related oral mucosal lesions)Yes2415.007043.756641.2516010014.3550.001No12030.5313634.6113734.86393100Total14426.0420637.2520336.71553100Overnight denture wearingYes10629.5313036.2112334.263591006.7440.034No3819.597639.188041.24194100Total14426.0420637.2520336.71553100Frequency of denture cleaningOnce a day6331.317336.876331.821981009.420.151Twice a day3430.284642.203027.52109100Three times a day3425.584031.015643.41129100More than three times1321.432239.292239.2956100Total14428.4618136.7917134.76553100Received instructionsYes13427.2418838.2117034.555531009.2020.01No1016.391829.513354.1061100Total14426.0420637.2520336.71553100If yes, in what form?Written317.65952.94529.4117100\*0.003Verbal3327.734336.134336.13119100Both written and verbal9828.2413639.1911332.56347100Other0.000.009100.009100Total13427.2418838.2117034.55553100Frequency of brushing remaining teethOnce a day5926.349843.756729.9122410036.5310.001Twice a day4228.006543.334328.67150100Three times a day3136.902529.762833.3384100Never0.000.0014100.0014100Total13227.9718839.8315232.20472100Gingival bleedingYes5623.148635.5410041.322421004.2230.121No8828.3012038.5910333.12311100Total14426.0420637.2520336.71553100Periodontal treatmentYes2424.243737.373838.38991000.2420.886No12026.4316937.2216536.34454100Total14426.0420637.2520336.71553100Oral hygiene levelPoor0.00147.4917392.51187100809.0220.001Fair114.8018882.103013.10229100Good13397.0842.920.00137100Total14426.0420637.2520336.71553100

Discussion {#s4}
==========

Hygiene habits, behaviors and knowledge about the denture care of geriatric RPD wearers have been the subject of researches over the years ([@b23],[@b24],[@b25],[@b26],[@b27],[@b28],[@b29]). Several factors that may be related to the level of denture cleaning were approached by the questionnaire, within the scope of which gender, education, socioeconomic level, smoking habits, denture age, denture stomatitis, overnight denture wearing, frequency of visiting dentist, knowledge about denture hygiene maintenance and oral hygiene habits were examined ([@b29]). The present study was undertaken to determine knowledge about the use and care of partial denture among geriatric patients.

In general, the education and socio-economic levels of geriatric patients are associated with their oral health condition. A previous study has demonstrated that the education level and socio-economic stability is positively associated with interest in oral health ([@b30]). The present study mainly includes the population with low socioeconomic and low education levels. The positive correlation between the prosthesis and oral hygiene indicates that denture cleaning is relevant with the level of knowledge of periodontal care. According to these findings, the level of denture cleaning of participants' RPDs was not sufficiently qualified.

Smoking and its relation with the oral hygiene level have been subjects of many articles. Previous reports in literature support that smoking deteriorates oral hygiene ([@b31]). Findings of this study concerning higher percentage of good oral and denture hygiene among non-smokers compared to the smokers are consistent with the outcomes revealed by several previous studies ([@b31], [@b32]).

The behavior of the dentists and dental staff is the primary tool guiding the behavior of the geriatric patients. The attitude, body language and communication skills of the dentist are critical to create positive dental visit experience. This study revealed the correlation between the level of cleaning of participants' RPDs and the manner in which patients were advised concerning the care of their denture. 70.53% of the patients who received both had better denture cleaning in comparison with the patients provided only with verbal instructions. In accordance with the result of previous studies, this result shows the importance of giving detailed information to patients ([@b17], [@b33],[@b34],[@b35]).

Geiballa et al. showed that the majority of dentists did not pay attention to the post treatment instructions concerning the maintenance of fixed prosthesis ([@b36]).

It is important to have regular dental visits and follow patients which will allow monitoring of patient oral health. Regular calls maintain good level of cleaning of participants' RPDs ([@b35]) due to the fact that updated verbal and written instructions are provided ([@b28], [@b37]).

In the geriatric population studied, 33.15% of the participants wearing their RPDs less than 1 year had good level and 38.59% had poor level of denture cleaning. 20% of the participants using RPDs more than 5 years had good level and 39.6% had poor level of denture cleaning. This study also presented that denture age had adverse effect on level of cleaning of dentures. It was claimed that patients gave more attention to clean their dentures after they were provided with updated instruction. In compliance with the results of previous studies, these results showed that a large number of patients had to be informed about denture cleaning and care ([@b27], [@b30]).

This study also revealed significant relationship between overnight denture use and the level of cleaning of dentures (p 6lt 0.05). The result of this study showed that subjects wearing their RPDs overnight had poor level of denture cleaning. A previous study reported that wearing partial denture continuously resulted in more plaque accumulation compared to those using the partial denture only during the day ([@b38]). Some studies revealed that denture stomatitis was associated with failure to remove denture overnight ([@b23],[@b24],[@b25]). According to the previous studies, the rate of denture stomatitis differed between 15 and 71%, and the prevalence of denture stomatitis had strong relationship with denture hygiene and denture plaque amount ([@b39],[@b40]). Furthermore, higher rate of denture stomatitis was found among patients with poor and fair level of denture cleaning compared to the patients with good level of denture cleaning (p \< 0.05).

RPDs may increase the risk of caries, damage on periodontium and the amount of stress on natural teeth due to poor oral hygiene, increased plaque and calculus accumulation, and transmission of excessive forces from occlusal surfaces of the frame of RPDs to the periodontal structures. Adverse impacts of the removable partial dentures on the periodontium can be eliminated, if good oral hygiene is maintained. Ideally, partial denture wearers should brush their remaining teeth after every meal by which periodontal health of the remaining dentition can be maintained. On the other hand, RPDs of the patients whom professional tooth cleaning was applied regularly have only minor adverse effects on the periodontium ([@b19], [@b41]). Shigeto et al. showed that RPS-wearing patients who received periodic maintenance care 4 times/year were effective to maintain good periodontal conditions ([@b42]).

Dula et. al. assessed education, motivation and awareness of the patients during the stage of RPD's construction and concluded that planned prosthetic treatment with an appropriate design and good oral hygiene could reduce the possibility of occurrence of periodontal disease of abutment teeth ([@b43]).

This study further revealed that good level of cleaning of denture was maintained among geriatric patients, who brushed their remaining teeth three times a day. In this framework, it can be recommended that periodontal disease should be eliminated before construction of partial dentures, and the natural teeth should be prepared to provide stability and support for the denture.

The oral cavity offers ideal bacteria breeding area and those affected with periodontal disease are exposed to increased risk of potentially fatal bacteria that enter the bloodstream via infected oral tissue. According to the present study, periodontal treatment before prosthetic construction had no effect on the level of denture cleaning. The reason is that geriatric patients may not correct oral hygiene habits depending on the inadequacy of hand skills. In this study, overnight denture wearing condition was considered; whereas, in-water storage of RPD, which affects periodontal health and denture cleaning, was not analyzed. Therefore, it is recommended that further studies should question whether patients keep their RPS within the water. As xerostomia and the type of brushing method have also impact on the oral hygiene and periodontal health, further studies should also take these two factors into consideration within the scope of their examinations in relevant field.

Conclusion {#s5}
==========

It could be concluded that the level of cleaning of dentures is associated with giving detailed information to the geriatric patients about how to use their RPDs, type of advice (verbal or written), regular dental visits, good oral hygiene, smoking habits, socioeconomic level, overnight use and denture age. Furthermore clinicians play an important role on maintenance of patient motivation. It is possible to prevent the periodontal diseases by providing detailed information about the oral hygiene habits to the patients and having them maintain adequate oral and denture hygiene. Consequently the clinicians should advice and motivate the patient in RPD maintenance and oral hygiene procedures.

Further longitudinal studies are needed to better evaluate the effect of periodontal treatment before prosthetic construction in geriatric population.
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